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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
element that uses lll-V nitride compound semiconductors 
and emits light having a desired color rendering 
property by laminating wells emitting different colors 
of light upon another and mixing the light emitted from 
the wells with each other. 

SOLUTION: The active layer of this light emitting 
element is provided with at least one first well layer 
composed of an In-containing nitride compound 
semiconductor, and at least one second well layer which 
emits light having a longer main peak wavelength than 
the light emitted from the first well layer has and is 
composed of an In-containing nitride compound 
semiconductor. Consequently, when, for example, the 
first well layer emits blue light and the second well 
layer emits yellow light having a complementary color 
relation with the blue light, a white light source can 
be provided by using one light emitting element by 
mixing the blue light with the yellow light. 
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0 8 t* 3JQfflMli) jgLr«RLfc», l^#Ol?$^2 
40 5 0 A«OG aN!5>6^Jiii 1 0 7 tJ?££)3 0 A<?5 

1 nG aN^«bft-2>»2 0#F7)f 1 0 9 £ J&BH-f £ i 
ttCt iJJ^ffiSnSo nffi* 7 v KS 1 0 5ffltcifiv»* 
l#pl 1 0 8liWfelfe7tL, pI^7~/Mll0i: 
j5v»»2#PJll 0 9tt»fe«*-T*. 1 
0 6c0M^liG aNT-*4-t^*Mi Lv^ e 

[0 0 5 4] § h U, #fifi^#PSjtC0S1ti 1 0 6 
0*#«l&^lK*ftUov»T»Wi-*. MOCVDS* 

fflv'T^jijasi o 5 o'er-, atfl-^xt LTTMGiJ 

50 I), &J2 5 0AO)l$<0GaNltSil 0 7 *^t&^S 
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1 0 5±UJ£BS1-*c 

[0 0 5 5] Sc^T, I£?*#"*<7)StA£ — B.iL#, J&IH 

G, TMI ( f > v^A) £>J:tfNH3, * 

^1 no.sG ao.sN?:«:Bii-^o 
[0 0 5 6] -eof*. ARi&«£ 1 0 5 Ott LJKfl-tf" 
X t LTTMGfcitfNHs , ^t'JT^^k LTH: 
SriSi"Ci:UJ: *K £}2 5 0A<7)i?OG a Nil! 1 

07**1 #pi i o s <*>±u «;«&-*- i mm 10 

t LT3JBJW»»)iSL«M-*4o 
[0 0 5 7] S£i>T, B(tt#XO»X*--fijLA. ticR 

G, TMI ^Jit/NHs, * 

£0D I no.sG ao.2N^SILtg20#pi 1 0 9 * 
ifitio *2#Pil0 9l±, TMI (MJ 

it^T±# < lactic J: »K gl#pfl 0 8 «t H 

[0 0 5 8] ft£, 108(i, y > 

[0 0 5 9] 1 0 6*JftR%. fite^flHt**-*- 

4pl^77 KS1 1 0 A o *Sft4 0 A^M 

g K--/OA IGaNltf ?»25 AWg K-*/I 
nGaNi^ffimo 1 ISM t ITS ») il L 

St^o MOCVDtti:J:«Kfig^l 
0 5 0*C£ L, HCfl-Jtr^i: LTTMG, TMA (h'J^ 
f;i,r;K-^A) is J: LKN H 3 > ^ttft^iLTC 
p2Mg (y^D/^>^yi-^7^^y-)A) , -f L 

-r^-mr*** £ LTH2 zm-tztm <K 
4 oA<7)A 1 g a NJf £j£B£-t&o ncfl-tfxoa 
A£-B.ih*!>. «:KSJS*8 5 0ti:«ILfc*U, S 
VKft^iLtTMG, TMI, £ J: IFNH 3 s^*E 

2 SrSK-TCfciCj: f 5 A<7)I nGaNltft 40 
KI-&0 C*i*5»JH»<)iSU ft3 2 5A^*SS:* 
tigfi?iS<7)pl^7 7 KJgl 1 0«:*Bli-4p ft 

pI^7 7Kll 10(i> CO-tduat&^-WiS* 
tlt^ttJ:v^ AlGaN^AlBGaN4fO 

[0060] fit, j&RAft* 1 0 5 ox:t u at» 

^XtltTMGJSi^NHs, ^rt'J WtLTH 
2, -tU^Jtft^tLTCpsMgiSU 1X1 
0 2 °/c m 3 <7)Mg^*EW«RSr*-r4G a NJf 
^>pin>^Hl 11*. 2. 2 50 
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? v ks 1 1 oicist^o pi^ 9 y vm 1 1 

Aj 7 0 0tt-7--'J/^lL, pfi«*S*>Uft 

[0 0 6 1 ] T--y>y*a«, ^x-^J:Sl£.§S 
a»q>JXi)flJU W3o»£RO^x**«±«Opfi3> 
^^Ml 1 lOlICMU R I E (Sfctt'f 
x 7 f MtpSn > * * hJS l l l B^bX7 

[0 0 6 2] X7f >^Sf^ X/N-y * y >^fii: 
J: pS^>^ * h« 1 1 1 0(i(?^r®{-^H2 0 0 A 
ONihAu pffl««l 1 2 pSIIl 1 2 

O±i:^>fV>rffl(7)Au«t^i^0. 5^m<7)ggH 
OpfA*7 K**l 1 3 t. iMtiZ-tZo xvf 
>^ii:J: OH£liL^nffln>^^ hSl 0 4 11:, 
W<h A 1 t£^tr nlltl 1 4 rfMt^c *»C 
pllgl 1 2^$I^ftat'&fc*!)i:S i O2 J: <9 ft 
£«&«M (H»*r) *«»BSi: LTB^-TAo :U 

[0063] COJ:^:, ^aWOf&ftS^f-li, Hft 
U, #M^#P»»<7>«tt««r*U coffrftJf lil 
n * *tr«ft»#*#* b ft A « 1 1 0 8 <h m 2 

#pS 1 0 9 £*-f£o §T2#p?Jf 1 0 9 

<i, gl#pi 1 0 8*^*kffi$ft.*±tT-^i&fti ■) 

tc£&#P@(i, I n4*trfiffc«**#i: Lt, Mi 
If, I nxA 1 yG ai-x-vN ( 0 <X, 0 ^Y, X+Y^ 
1) T«?n, »4L<li=7cfti<&I nxGai-xN 
(0<X< 1 ) -CfM$*t* 0 ft-^fft^, InGaAl 
N^OffeOM^t»#2»^Uit-<r, InGaNMIS 

10 8, *2#P« 1 0 9 i> t < (i^<0jfe<0#PUl J: 19 
K^^y^O**4raft»**fls:J: ft^WS* 1 
0 7«r#U :n^#P§ 1 0 8, 1 0 9 tf<7)HCft 
in^BIll 0 7ti»iLtfM?^o »»§l 

0 7li, Ht:i^?^v^ GaN, I n G a N, A 

1 G a N«SW*mu <£ 0 > #P» 1 0 8, 1 0 9 i 0 1? 

&o f Sl#Pil 0 8 45* If J* 2 1 0 9<0 

iffcLtli, »URS6*iiftv^ «x.(fl 0 0 AW 

0AWT, *t»SL<«i5 0AJilTOR*UWSEi- 
ho 1 0 0 A* ■) tlf^fc, #Js«*«»ttffi*»*Jtt± 
<7)Silf^ft»9, #Pifi:ft^^7 7^ 
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10 0 6 4] itz, P M4Mg#£5 J: O-'n glutei: L 

p *ttffi£ J: LK n C t i) x X- b 

*. *»WOSlft»*»#«>*MMa*li» InxAlvG 
ai-x-vN (0<X, O^Y, X+Y^ 1 ) fcfSSfi, ±j£ 

[0 0 6 5] K5>7'0'J- K7U-A 

A<0— L EDf? -r^Eg-r^/wKxr)* y -7'£;fr 
-f^-v* > h • 'J-K-C, 1tW(i> LEDf 7^-^ 
0*ftt 7^-VSr^LT««WU««i-4^ > + - ■ 'J 
-Kt*i"4o i+^vWfl&^ffl^T, LEDf 7 "/fc 
h • 'J-KlU^-t^f-f >^Lfc^ LED 
f 7T'ff)pltfeiy''nSSi:lg3 5 i »iiioM , 7'f 
J r<D-liitf->i'tf>7->t >yt, i&m ')- K7i/- 

EDf 7 yog-sgt -r • 'j - h'&zzr-w > v 

[0 0 6 6] LXftbtitzl&tyJ*- K5>V|: 
2 0 mA (Vf =3. 5 V) <7)«I^[6j^ijS?rBE L t - 
13 iZTfrt X o l-> C I E <Ofe*H±<Offi1f * s 

(X, Y) = (0. 333, 0. 314) -CSESft, fe 
iSJ£rt J &6 0 0 0 K-C-ifc&S&ft;*^? h;w£*-f 
56* ? #«bfl-*o i«Otl, » 1 & <fc lK» 2 1 0 

8, 1 0 9*^, §*^4 7 0 nmiiO ; S5 7 5 nm 

0 9 ye> s 5§-T^>f§3fe^^^ MH±, |l#P§10 8i4 s » 

[0 0 6 7] *»WOS*#«:*IE-r4fc«!>U, JtttSttt 
£-frofc 0 off), $ liJJ:U f »2 <0#pS1 0 8, 1 

0 9 0«)Ull«5«:Aix*x.r®*LfeJeim«in«»:L 

tSifc. -I*U±, I n-&**<7>#v^2f£7fc)l 1 0 9 
jJ'<bO#****^L, * 1 1 0 8 ^ B B B 14^$g B B B 

tt«J:»)«''»#2#pJil 0 9t-3l*"fb*iT*.ffcLfc 

[0 0 6 8] (HifeflJ 2 ) Wfef&ftOff? 1 #pjg 

2 0 8 £ HJItDLT^ ^tt4itUWl«»«l 
kH*t:Lt, 2 0 OiJ&l&LtZo :UtS 

•b<x^H*^2 0 0 WS&ftfeli, ^iS0J 1 cOffeTt^ 

1 o 0t-jt'<Tfe&Ktf f ±i?-LW*rt i a>oTji.x.7t o m 
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0 (* 1 #FHf 1 0 8^3 If, «2#pf 
1109^11) &txrXMA2 Ui****^ 0 0 
(»l#P12 0 8* f 4l, S2#P@2 0 9^1)1) 

-*„ 8i#pi§ i o s a x xm 2 #pf i o 

9<ofltBi5.Jt£8ig-t&c: ti:i Is fgfJClEfe 

[0069] mmm 3) mi 1 0 s *tttngg 

Jf 1 0 7 <r>W*-**ii-*fMh2 5 OAfrb%03 0 0 A t 
LfcttWiKtWl iB»CLr, f^ft^l 0 0O2 
SLfco iHT#t>JlfcH*ff 1 0 0 t=«I^[6)m»E 

ilLfctc^b, »2#p)f i o g^n-f&ft^SiKii 

<ilJ|B]i;T-*&OU*tL, il#Pil 0 8;&«f&i-£* 

[0 0 7 0] (HiltfiH ) I2#pf 1 0 9 SrfttrKM 
€ 1 0 7 0J5«k£-HX-m£j2 5 0A* l| bft2 0 0At 

SriTLLfct^-*., 0 8 a*!&1-4»#3* *«* 

(5(J|^i:T-<*>^OtCitL. i2#P§l 0 9rf%-tZ>%: 
*aiftl*«^"t4. 3 £ £ IT 4 U <t '9 , 1 

silt, ffraoatfeittw-i-safeaitsjuiff^ci:** 

[0 0 7 1 ] (^JfeW5) %2^m 1 0 9<0%*X^ 
^ HK7)4Mjtig£, Hifet?J 1 o^2#P^ 1 09iH 

IStio *#«j(cj±, *ifetaj l T-ii 8 0 0ti:iSL 
^AffiliaJS«-8 1 0 , C(;±!f-5»i:*H, **«1-Cfflv» 
f:TMI **x^ri t)#<SLT, g2#pil 0 9 

^•ftlOS^-t, iUTSI?ntS2#pfl 0 9 

40 i&fgti 8 0 OVfrb 8 1 CCCLfc: t •? , *2# 
Pil 0 9 0±e-^?feS**a?ftft1!!tz^»L^:it t 

t/6 { T*|;*c 1I4 (i^^O^M^I 1 Offcft*^ 

[0 0 7 2] COiTlCftMaKSriJffc 1 ), 

50 ditib^Slia^'&t)^^)- t 4TH„ 
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[0 0 7 3] (%9J<7)*ifcOff^.2) *f£9JO*jfe«0© 
S<?)IHl£b$rft2#P^O-f-UJ: *) < 1-4>rt\ ifc 

SIl£-C£*<bft&Ko , '>£ 1 0%W±t1-4>-<!:<-«fc 

[0 0 7 4 ] ^Sfi08 1 X-MfcLtzftltm^X-pmi)^ 

So 

[0075] i -f, *Jfetffl 1 L £§6**^-1 0 0 
O#Pil0 8, i o 9 uog, JfH^fausiS^fa 

4. H6i:StJ:ii:, *tfefcfc*#JMI 1 0 7 itzt* 

ttCS^GDg&Dfc'g-tro w«0E]8BD<Dft SOjf&fO S £4$ 
SOtEH (ftSL) tzov^TjiJ^-t-^o LT3#5=$EBi 
Uii It 4 a******** 4 Kfe''* WfI 4 (HA 
OS^l>) Rtf*, *R=S/LT-**f>tl^ >1CT% 

(ft? L) li, fi<Hl^ n»eR*fL(f 
*»-C*4**» 1 0 j« mW>±SK*tLlf , ? ^ilTfUtt 
«t <D3QOS^v^R-SrtfjWf#, 4fiLv». ¥i*J 
mi? I± , ±IEiW5eHH L t-33lt4 #fJ1 O^KIP * * 

v»Rii» -feu, l&^^^ff-C-^ fcfi^nii' 

tt:ft<^ir®c£^TfH»]-r4- t75 s -e£4 0 
[0 0 7 6] C Ct^Hi:, *ifet*J 1 -CB^Lfcl&jt* 
+-<7D^2#P§ 1 0 8 ico^T, DafiOR-g-v^R^ftiH 
Ltzt 0 . 15 Xh-otz a 

[0 0 7 7] (*|fcffll6) »2#F«1 0 8*®*i-* 
RK Mfeffll J: i)*>-fa»U*Ra**JtifJtfc^%* * 
colHliQiOS^-v^R^O. 2t&o£ 0 DSfiOlS 

»fco WfeftfcH**?-! 0 0t-J:ftl±\ g 
2#F)f 1 0 9^1-^«fe^^>7tSl^ : )-i"'5>^ *1# 

f! i o s^si-rairfejfcwftKwjt* 1 , *t(t« i t-it 

fco 

[0 0 7 8] (**W7) tfe**Mt4*l#Pi 

i o 8<7)«PiaK^^x.r, itaiwi tn»uLr5fejt 

#^<0[H]£i^J£^w±*§ < &4l«|6]?5 ? ;fc4o * 
l#Pll 08«r, )&lifliS*£8 3 0Ci:»SUfc« 
HVJBCfl-*"^ t LtTMG, TM I , fc-tt/N 

I3S2A/S e c T-If £&)3 OA^I no.s G ao.sN 
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[0 0 7 9] COii, IS 1 #Ff<f 1 0 S (i. fS2#P 

ji i o 9 1 mm-w>mimizw{hziiL, -t^muwM 
^•i ooii, m^mmi tinm^^^^^m^^ 

■fix, Lfri>. Wfe#fc*fefti:«>#SifcUHU S?^- 
PjWtf iboH^'i' < , ^S*, WSite J: < Srl^i 
fete**-*- 4 - 1 £ 4, 

[0 0 8 0] (%tttt8) @7T-jp-t-J:TJC, ^SIM 7 
T-li I no.sG ao.sN^<b£4§S 1 #pH 3 0 8A f 3i 
70 -C* c tz 1 0 1 , 2lDttJDLT3-ft5liii-4C ttt 
*k *tfe0J7 unfile LT«%3R7' 3 0 0 «r^l£-f£o 
•KDt §»2#Hf3 0 90Da£ili, f 1#P§308 
«fc v> 0 Z<7)&1t%$=F3 0 0t±, ^Jfe0!i2<O?S 1 

#plf 2 0 t<OUJt'<T|Et;W^* t 34^'Ca 
x4„ *HifeCT8<0#|*^3 0 0 *Jfe 
W12 i;ifc'<T[fi]±LTiot9, Jf;|#Pi3 0 8, 3 0 

0 S^CjOfl^^i <|6j±-r-5<, iPxT, ^liiJ:^' 
20 -th<OX\ ffatei <BfS<0»fett«r*t4fifeMf 

Ki4:W ! T-i4<, 

[0 0 8 1] (%ffeffll 9 ) 8 t » 

1 #pm 3 0 8^(315^ *2#pf3 0 9 J:H*^ 

4o -ri*>*>, B3«fl|i*OAii>4fflfeROfe0. 2T-* 
4»l#P^3 0 8 t, [Hia5^IltO^*4.iiJ^-R(Ofll 
0. 4f*4JS2#Fi3 0 9 i, *^-tr%7fe^?r#-r 
4?§7t^3 0 0*»ftt4o 
[0 0 8 2] ^ 3 0 0 li, Hlfe^l 8 Klfc-ST 

1 0 0 tifcRLTt{g:< ^4o $<b{-, ISliiiy f *2 
3 0 8, 3 0 9 ^(bO^OTtSJt^H*^- t 

r^i<iff>-5i, <^ra(o«fete*#-r^e 

fe3fe - t * ? B^ t -5- o 

[0 0 8 3] (*lfe«l 0) **W8fcR«fcULT, CD 
g&ffii£<7)£i6&S!l£-R<O'fil7!> ? 0 . 0 5T-*4gl#Pi 

3 0 8 <h, CflSC^Jaoi^iffl-^R^fe^O. 08T-* 
4S2#pf3 0 9 t, *fe-triStt» 3 0 6 «r#-f4fl 

40 3 0 8tcov»T, &*lf i¥£$J5e1-4> t, ^fntRO 
fl±l5 0. 0 5t*oT, *1#PJ13 0 8 0HT-i5{? 
|B)^t=5:4o ifc^roti, C 3 0 OOilf® 
U ^ 1 3 0 8#^2 3 0 9 «t •) CD 

dbrt r 91 e tm-W) CSS S ix4 <0T% <£--f 

[0 0 8 4] W«btv^l§7t^3 0 0(i, 8 tP] 

ST * * (> O T * •) , » f> ft 4 »fe*«5 iRfett <> * St? 
|4(><7)t-*4„ UJ^t, « 1 iJ iO f *2#F«<0 
50 Oflflo**SXi) <>, ##P^r B 1ocafio*:/hP^7!» ? , 
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Mo 

[ 0 0 S 5 ] (5&WO|giSOJBjg 3 ) *%93<7)!!SS«OB 
813(4. *Hi£0^10H*S^(^i5^T, *1&4 
yfj| 2 #Pi±C, AlzGai-:N ( 0 < z < 1 ) 
a*<b«r*»ll*M4:, GaNJi^i^»2»H^ 
/&-t£C<hU4 0, H^JftmJEV f SrTlf * * 4: £ *> U 

[o o s 6] («tfewi i ) us im^^hmm-t 

[0 0 8 7] ^iSffll tm»Oi61I«:ffiv*T. 
^^>itfe<7)^*feOBS<7)l§*^ : f-4 0 0 riStie -<7> 
SlftSH^ 0 0(4. ffi14^4 01t> ^ixSrtttr 

nS#|#l4 0 2i3j:^pl*ifti4 0 3 

[0 0 8 8] nl*$#i4 0 2(4. t77^f7|«4 
1 1, GaN^^^A'77?i4 12, 7 > 
G a Nl 4 1 3 aioi^S i K— 7'(7)G a Ni 4 13b 

1 3 , S i Y--f(» I n G a NA»<b&& nl^77 KJf 
4 14MMiUBt?^o n|n/^ 
M4 1 3<7)tli^S i K-7*OG aN!4 1 3 b <T> 
±CnISfi4 3 6 fcJ&JS-t&o 

[0 0 8 9] p M^Sitm 4 0 3 (4, M g K- "/CD I n 
GaN*?)W*10pi^77Ki43K MgK- 
■/OA 1 GaN3&^^^»20pI^7 7 K14 3 2, 
Mg K--/OG aN^^^pS^>^ M4 3 3 ^ 
MlUfS^l^o P n>^hl433 
^±t:plfg4 3 4 HMt^o 

[0 0 9 0] S14J14 0 1 (4, nl^>^ni414 
Ui£v>I nG aN^^^Sl#Pl4 1 6 fc> pl^ 
bJBUiS^I nG aNi^44»2#pi4 2 0 
^^tf#fi*T-#R«^^*i-^>o *2#Fi4 2 0 

***BJB 3 T~I4, * 1 #RJf 4 1 6 ±H A 1 G 
aNrt*<b4£JSl S1S4 1 7 33 4 tfG a Nj^*> 4£ % 

2 MM 4 1 8 *®«1-*o Htfcl^ » 2 #Pi 4 2 0 
±UA l GaN*^4-6*l*M4 2 1^^'GaN 
^<b^^$2l$ii4 2 2 *f*t^e S1B1S4 1 
7 i3 4^4 2 1 (4. it LT^?-£jJb£>£^ TMtL 

t«H6u m2W:mm4 1 s#xv4 2 2*4, it it 

<7)4 ^ ^aiSo^^^^tSrOlt^^^pSiU^i - 
£^t{-4>K 8 B B B ttffillVf7JTOo ^04^ 
4*1 i3 4D f ^2<7)»gJg<4, m-*T-#P«3t^rSi14 

tt** ^v^Ute, ftv^VfttU *ffi**#™& 
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(£, *fe7t**i6*Brffi4*l#P«4 16 4:. fife*** 

«*pr«gi*2#^«4 2 0 1, «:a*&t>-frfcefe« 

*4«b***i"p Al&lSJt^O. 3£l±t*5 

S&1RSSI4, ftiktti(0*frbi> J:«)»«* f **^o - 
C-C14, AlftlSJtfcO. 5<hLT&&o 
[0 0 9 1 ] C OfiHtS 4 0 1 (4, II 1 #RJf 416. 
$l|$ii4 1 7, £^1121114 1 8*4Affl«* 

iO ■JiiLTJSUtU ^±I:S2#pS4 2 0, SlBI 
1421, 43J:U f *2l»S«4 2 2£fft@LT, BfltS 
Mo * 1 *5 4U f *2#P«4 1 6, 4 2 0(4, I nG 
aNH«fO, I n&ftJt4r«W1-4w t U4 ») BfSO 
«ft£Wi-*3fc£fli-&w #RI4\ *1# 

Pf 4 16^4 8 0 nmO£tf-*r£«OWfe*£% 
L> I 2 #pl 4 2 0 ^ 5 8 0 n m(^i t - ^ftSO 
Hfe7fc£!§-f&4 ^> I n&J&JtSrftJffl) LTt 4 

^ 0 * 1 ^ 4 tf» 2 #Pi 4 1 6 , 4 2 0 (4. jft 3 0 A 
of?t*L *1 i3J:O f *2l»B«4 17, 4 2 1, 

20 43 4 4 1 8, 4 2 2 (4, ft 3 0 0 A^f ££*1~£o 
[0 0 9 2 ] J^T, 3&7tffT-4 0 ooWitc^v^t: 

[0 0 9 3] MOCVDSCi: 9 Bft»**#*:*ilL 
^^^4 0 0 ^^40 ft#Lfc2 -f >^ 

M7r^f7 (Cffi) 4 0 ^4i«4 1 1 SrMOC VD 

1 0 5 0t:tT*±#^^r, S1K4 1 1 
->^t^o 445, #zftfrS«4 1 1 t tT(4, CW*T 
30 7 7^7(7)11 Rffi, AI!:iIi:t4t7T^7, * 
tf*^ (Mg A 1 2 04 )04 -9 4 SiC 
(6H, 4H. 3 C , Si, ZnO, G a A 

[0 0 9 4] ARfiJS«:5 1 Oti^fTMG 

(f'J^f;^*^A) . NH3 W% H2*^r 
t'J7 if 7 t ItffflLx J¥£ftl SOA^GaNit 
t77^7St4 1 1±U*8IRLT, ^77714 1 2 
iJfcJfctZo 4*5. ;<77tI4 1 2(4G aNOfife. A 
1 N^G a A 1 N4fcr<0*tfl.*flJffl-r*C i*t*4o 
40 [0 0 9 5] SEv^T, Sft^OSEA*— B.jh*. ^ -v 
'J7^4IL^^, 1 0 5 Oruitf 

&o *Kaft* f *5eLfc». aCJH-^fXt LTTMG*-t 
O^NHs, *-vUT*rxfc LTH2 «:iSL> T>K-^ 
OG a Ni 4 1 3 a^777|4 1 2 ±(l»/f 1-&o 
*LT, 1 0 5 ortC^t^iS, 

X t LTTMGi34a f NH3 , ^rt'JT^tU 
H2 , ^ttft^T^ t ITS i H4 iffi.L, S ii ? K-"/ 
?ilfcGaNi4 1 3 b*7> K--/G aN*4 1 3 a 
0±U«Bi-t4o 7>K-^GaNi4 1 3 a&XV 
50 S i K--/OGaNS4 1 3 b SrJffli: 5 Ji«B LTft 



-10- 



II ~f 



19 

4 um<D?> 9 5 M4 1 3Srfl5JK-t&o 

[0 0 9 6] m^Xs B»$l-#*^SA£ib*!>* WlWBJSL 

5 0 OtCKfic iBKd^ScLTtgL WMif^t It 
TMG, TMK NHs, ^t'jr^HTH:, >F 
SMfctf* t LtS i H4 SrStU S i iK-^Lfcl n 
GaN))^«^7 7 KB 4 1 4£S i K-^nIG 
a N*i±4 1 3 bO±i:Mt4o 

[0 0 9 7] ^SS^#^«ii^r&1±^ 4 0 1 £ 

Si K-7 , (7)InGaNi4 14 OlUiKt^o MO 

cvDfttfflK, «si^s^ i o 5 otuu 

XtLTTMGi3J:{/NH3, ^rt'JT^XtLt 

tolXPRKbirAt LTS i H4 *x*flEl&* f 
^J&BflU nil nGaN^)^77 K® 4 1 4±Uft2 

0 0 AI¥<7)nMG aN!4 1 5 £ ffiBg £ & o 

[0 0 9 8] ^CC, Kfl-^rxoStX* — H-Jh*. StBtift 
K«:7 5 0Ci:«U«i:, WI^xtLTTM 
G, TMK NHs. +t 'JT^Xfc L T N 2 rill 
ft 3 OAI^OI nG aNA^44*l#Pi4 1 6 

[0 0 9 9] -eoft. lKR&£&8 0 OTCCR^L, K 
f4«hUTMG, TMA£ it/NHs , * \ T if 

gS4 1 7 * 0 

[0100] at^r. *ik*. tt'jwo 

**r«EU J&BUfiK* 1 0 0 0C*:±»«o H 
LTTMGiSilfNHa . ^^'JT^tU 
H2 £aL&#*<b> ft 3 0 0 AIP^G aNrt»<bfc&*2 
KS5 4 1 8 Zl&m-tZo 

[0101] mm- lx. mi #pm 4 1 6 , sin 

■ 4 17, SJ:U r IK2Ml4 1 8 *«U::&* 4«* ») 

[0102] SE^T, it* 2 #pJf 4 2 0 SrB 

j&1-£ 0 il#pf4 1 6i:ov>tli4lM 

J^OCWLt, *2#pi4 2 0i:o^tlilil 
M«$Wv^ 0 J/:, g2#pi4 2 0li, 5 8 0 n 

t*j«iLfcc:ti3m«i. f i#pi4 i 6 tmm<omm 

(0 10 3] fttti4 0 1t»«Lfcft, InGaN* 
44 p!B» 1 7 7 Ki 4 3 1 S:f JSt^o plS 

1 KS4 3 1 It, MgK-7'OpIInG aN* 
J¥£ft2 0 OA^ft^o MOCVDftil^ 

T> f&jmfij££ 1 0 5 OTCUttJgU WM1f*t LtT 
MG. TMK ioi^NHs, ^»7)*^i:LtCp2 
Mg, ^tVmtltHeMlt, InGaN^ 
5>ft-6pI*1^77Ki43 1 5r«:^i-4o 
[0 10 4] pI$1^7 7Ki4 3 1«L^i 
AlGaNi^ii pl*20^77 Ki4 3 2 SrBffi 
f^o pa*1^77Ki4 3 2li, Mg K-yOpI 
AlGaNHftOx !?£ft2 0 OA^tt^o ARS 
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K£ 1 0 5 OtCiSL, WMfTXt LtTMG, TM 
A, ^JiO'NHs, Mft^tLtCp2Mg, 
'J77)*XhltH2riElt, AlGaN^bi^pS 

[0105] fit, j losot^ 

U lM77*xtLtTMGi3J:^NH3, ♦^r'JT^ 
HtH:, f LTT^tt^t LtC p 2 Mgtffi 
U GaN^^4^pI^>^^M4 3 3 ^300 
0 A*>R!¥T-»2 PI777 KS4 3 2±i:iftt^o 

as^BSt+T-^-^*: 7 0 ottr^-'j >^aa 

U pMJl££^uft«ttft1-£ 0 
[0 10 6] T--y ^J&Sfe, *jL-^S:RJfr&# 
*<btt")IBU ^MOff£K<7>^X*£ft±SO«2 pffi 
3>^H4 3 30SIi:i)SU R I E (KJ£14>f 
t>x 7 f gitpIn>^^M4 3 3I^b 

[0 10 7] X7f>^i», 
20 <fc *9fS2 pS^>^7 M4 3 3 <D(Zl$£m^mW2 0 
0 AON i t AurttfpMH4 3 4 pSlt4 
3 4 0±C'f>f^ ^'ffiOAu <t^440. 5^m<7) 
II^pIa*7 KKS4 3 5 t, *f«t4e fife*. 
7f ^Hffi L£ng[^>* * M413a 
_LU> Wt A 1 i:^ttfnS!S4 3 6 ^W^o * 
pffl««4 3 5 0*Bt«lli-4fc*HS i O2 

50 3 5 0 ^mft^LEDf y^St-&o 

[0 10 8] 56**^ K5>^y-K7 1/-A 

Aii, -yggHi&^T, *77^n-7-7>h - y- 

4LEDf 7 "/CO— TjOSSt 7 -f 'YSr^Ltt^Wi: 

^T. LEDf 7 7^-7»7>h • >J-K±Cf^^>f 
-f>^L*:7*. IS3 5//mOM7^ft«:fflv^t, L 
EDf 7 7'<7)&lSi:7 ^to- **#-^*>r'-f > 

40 7*U 'J-K7l/-AO5fegU7^C0ttJ^Xf7f 
>^*t^o ZtliZX 0 , LEDf-7^0#|t 
fc>f • U - XZf-W > h • U - Yt^Zix? 

[0 10 9] :Ut{|<b^:MK2 0mA<7)I 

£rt ? 3. 5V-e*ofctW 3. OVitiTL, ^ 
JS081 J: •) 4W4^efe7tS:»4C t^l^o 
[0 110] 

50 M$ti, filTUBHSit* £n%%)#imirZ>o 
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[oiii] ^nwuffeafcftss^oi&e**** Hfc* 




10 1, 


2 0 1, 


301 • 


t7 7^7SS 


* l is i IF* 2 #f5 **tf - b i~ x 




10 2, 


2 0 2, 


3 0 2- • • 








10 3, 


2 0 3, 


3 0 3 • • 


r > 


4WS*feift*tl4. St, . »1 i3iO f *2#P 




10 4, 


2 0 4, 


3 0 4- ■ * 




»§ <7)»^mJt ± o-v i nmmm £ wish- * - 




1 0 5, 


2 0 5, 


3 0 5 •• • 




bX\ SfetttJ:i)Si!)i:i:i s T'H, 




10 6, 


2 0 6, 


3 0 6 • 




[0 112] $<bU, «2#PSOlHl£b?r*l#p^<0 




10 7, 


2 0 7, 


3 0 7 • 


ill 






10 8, 


2 0 S, 


3 0 8 •• • 




<&#5MaTOBW BUWMX- A ft <b it 




10 9, 


2 0 9, 


3 0 9 ■• • 






10 


1 1 0, 


2 10, 


3 1 0 • • • 








111, 


2 11, 


3 1 1 • • - 




[H®co«#&i&9n 




112, 


2 12, 


3 1 2 • • • 


pMitTttems 


[d i ] *%^<o*tt3g.® i uffianiifli i 




1 1 3, 


2 13, 


313 • 








114, 


2 14, 


314 ■ 


name 


[02] HiSff^ 1 u^^^JSW 2 o|§7t^<om5tffif 




401 ■ 






85 HI "3" o 




4 0 2 • 






[D3] HifetfiJ 1 £5<fc U J: D BJ&S *i£3£:)fc 




4 0 3 • 










411- 


* * 


I 








412 • 
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413 • 


• • nln> 5 Z \m 






414- 


. . ni^r;Kl 








416 • 


• • * 1 #Pl 




[g]6] $HWoX%ii2 U^&#pJf OCD£i£t&^ 




4 2 0 • 


• • * 2 








4 1 7, 


421 • 


• • m i km 






4 18, 


4 2 2 • 


• • m 2 bi 








431 • 


• • pi 


8* 1 * 7 : ^ KS 


[18] *5&WO*JfiJBSR3U«&**«l lOMI 




4 3 2 • 








4 3 3 • 


. • P S3> * ? \m 






4 3 4 • 
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4 3 5 • 


• • pi 







[Hi] 



[H2] 



100 



200 



113 



213 



106 



108, 



111 


^107 


110 










105 


104 






101 



^114 



-102 



206 



208, 



211 


^209 


210 






I 207 




565 




204 




203 


201 



-202 
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